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Cutting Tool 

The invention relates to a cutting tool, for example a saw, especially one for cutting stone, with 
a metallic support element and a grind facing made up of cutter segments fixed at intervals on 
5 the support element, with a preferably metallic join and an abrasive grain, for example diamond, 
wherein the grain concentration and/or the grain size and/or the grain type and/or the bonding 
hardness can differ over the extent of the grind facing. 

The invention can be used in particular for circular saws, but it is not limited to this area of 
10 application. The cutter segments based on the invention can be used just as well for hollow 
borers, for example. 

The cutting tool based on the invention is optimally suited to the stresses that arise in the cutting 
of stone. 

15 

The invention is based on the realization that in a cutting tool of the initially mentioned type, 
each cutter segment has periodically repeating functional divisions, namely a forward cutting 
zone and a rear material-removal zone. 

20 The cutting zone has the job of loosening stone particles (for example mineral constituents) from 
the rock formation and of chipping material away from the interior of the cut that has been 
created. In the cutting zone, it is above all the abrasive grain that is subject to substantial loads. 
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When the forces acting to continually blunt the grain become too large, it breaks loose and 
leaves behind a void. The loss of this abrasive grain causes the join to be exposed to greater 
erosion and to undergo secondary wear, until a new abrasive grain is able to take on the job of 
protecting the join. 

5 

On the other hand, the material-removal zone of the cutter segment has the task of carrying 
away the chipped-off stone particles from the stone cut. In this process these particles are further 
reduced in size to some extent. In this region the abrasive grain is no longer subject to very 
substantial loads. Here, it is above all the join that is eroded by the abrasive stone dust. When 
10 the join is eroded so much that the abrasive grain cannot be adequately held in place, the 
abrasive grain breaks loose. Thus in the material-removal zone, join wear occurs primarily and 
grain wear occurs secondarily. 



The object of the invention is to improve on a cutting tool of the initially mentioned type in such 
15 a way that above all the costly abrasive grains, generally diamonds, can be utilized better and 
thus the performance and/or lifetime of the cutting tool can be increased. 



The object based on the invention is achieved by constructing individual cutter segments or all 
the cutter segments in a heterogeneous fashion with respect to the direction of rotation. 

20 

The cutter segments can be attached to the support element in the standard way, either by 
soldering or welding. 

One advantageous provision made is to vary the quality and/or concentration of the abrasive 
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grain in the cutter segments over the length of the cutter segment. 



One exemplary embodiment of the invention provides that the cutting-grain size should vary over 
the length of the cutter segments. Another provision based on the invention is for the abrasive- 
5 grain size to be largest in the forward region of the cutter segments and to decrease over the 
length of the cutter segments. 



The concepts of front and rear relate to the direction of rotation of the cutting tool. 

10 It is advantageous for the abrasive-grain concentration to be highest in the forward region of the 
cutter segments and to decrease over the length of the cutter segments. 

Another exemplary embodiment of the invention provides for the join in the forward region of 
the cutter segments to be more elastic than that in the rear region. 

15 

Another exemplary embodiment based on the invention includes the provision that several, 
preferably two, different cutter-segment components, each having a homogeneous structure in 
itself, are fixed directly one behind the other on the support element, with these then comprising 
one cutter segment. 

20 

Between the cutter segment components, namely between the cutting zone and the material- 
removal zone, there must not be any spacing, since otherwise the cutter-segment component 
comprising the removal zone would again be stressed just like a cutter-segment component 
comprising the cutting zone. 
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In what follows, the invention will be described with the help of the figures in the attached 
drawings. 



Figures 1 to 5 each show in side view a section of a circular saw, and Figure 6 depicts a cutter 
5 segment based on the invention and a portion of the support element. As shown in Figure 1, the 
cutter segment 1 based on the invention consists of a forward cutting zone and a rear material- 
removal zone directly adjoining the cutting zone, wherein the cutting zone and the removal zone 
differ from one another because of different abrasive-grain content and/or different bonding 
properties. 

10 

The support element of the cutting tool bears the reference number 2. 

The requisite properties of the cutting zone 1 can be achieved by means of the following features 
or from a combination of the following features: 

15 

High abrasive-grain (diamond) concentration 
Coarse grain size 
Good diamond grades 

Elastic, shock-absorbing join (sandwich construction; this leads to an enhanced edge 
20 protection) 

The requisite properties of the material-removal segments 4 can be achieved by means of the 
following features or from a combination of the following features: 
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Diamond grades that have a lower strength index 

At least a partial replacement of diamond by other abrasive grain, for example cubic 
boron nitride 
Smaller grain sizes 
5 A join with a greater resistance to abrasiveness 

One of the ways that the invention can be implemented is shown in Figure 1. Here a cutter- 
segment component 3 is fixed on the support element 2 directly in front of a removal-segment 
component 4. Each cutter-segment component 3, which forms the cutting zone, and cutter- 
10 segment component 4, which forms the material-removal zone, can have a completely different 
structure from the other cutter-segment component. As already mentioned, the function of 
protecting the join in the material-removal zone (cutter-segment component 4) can also be 
performed by various mechanically resistant materials, conventional cutting materials, or 
mixtures of such materials with diamond. 

15 

The more open is the structure of the join in the material-removal zone (cutter-segment 
component 4), the more optimally can the chipped-away stone particles be removed with the aid 
of a coolant. In the case of metal-bonded systems, such an open structure for the material- 
removal zone (cutter-segment component 4) can be achieved by using soft admixtures, for 
20 example by adding graphite. Also a bonding system can be provided for the material-removal 
zone (cutter-segment component 4) that is entirely different from that provided for the cutting 
zone (cutter-segment component 3), for example a ceramic join or a join made of synthetic resin. 

In the exemplary embodiment as in Figure 2, the transition from the cutting zone 3 to the 
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material-removal zone 4 is not abrupt but continuous. The cutter segment 1 changes continuously 
in structure from front to back, in such a way as to provide the best possible match to the 
respective type of stress. This can be done, for example, by providing a continuous change in 
concentration of the diamond grain and/or a continuous change in the bonding properties and/or 
5 a continuous change in the mixture ratio between diamond grain and other mechanically resistant 
materials. 

The bonding properties in the rear portion of cutter segment 1, namely in the material-removal 
zone, can be changed by a supplementary heat treatment or infiltration. 

10 

As Figure 3 shows, the continuous change in the stress on the cutting segment can also be 
provided for by having a segment structure that changes in stepwise fashion. In this case a 
number of segment components 5, 6, 7, 8, 9, 10 with different structures can be fixed one 
behind the other on the support element 2. 

15 

The changes in the structure of the segment components 5 to 10 - from the first segment 
component 5 with a structure that matches the cutting zone one hundred percent, to the last 
segment component 10 with a structure that matches the material-removal zone one hundred 
percent - can be achieved by the measures described above. 

20 

It is possible to force [sic] a change in the way the cutting tool functions by providing a number 
of cutter-segment components 3, 4 within a cutter segment 1, wherein one cutter-segment 
component 3, which forms a cutting zone, and one cutter-segment component 4, which forms 
a material-removal zone, always alternate with one other and in combination make up a double 
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unit 1 1 . A number of these double units 1 1 can be fixed in succession on the support element 

2 to form the cutter segment 1. In contrast to the exemplary embodiments just described, in this 
embodiment the wear on each of the forward and each of the rear halves of the double unit 1 1 
should not be equal. As Figure 5 shows, due to the working process a peak-and- valley profile 

5 should develop. The valleys 13 that have developed lead to an improved carrying off of chipped- 
away stone and coolant. The various different wear properties in the cutting zone and material- 
removal zone of a double segment 1 1 can be achieved by providing the following features or a 
combination of the following features: 
Varying the join 
10 Varying the abrasive-grain (diamond) concentration 

Varying the abrasive-grain quality 
Varying the aftertreatment of the join. 

In the exemplary embodiment shown in Figure 6, the grinding segment 1, like that of the 
15 embodiment of Figure 1, has a cutter-segment component 3, which forms the cutting zone, and 
a cutter-segment 4, which forms the material-removal zone. However, in front of cutting zone 

3 a thin shock-absorbing layer 12 is provided, which is made of a nonferrous metal, for 
example. 

20 The cutter-segment component 3 also has absorbing properties, which are achieved by providing 
a relatively soft join and possibly also a sandwich structure for the cutter-segment component 
3. 

Furthermore the cutter-segment component 3, which forms the cutting zone 3, is not fixed 
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directly to the support element 2, but instead is attached by means of a likewise absorbing solder 
layer 14. 



Again the cutter-segment component 4 of the material-removal zone has a lower abrasive-grain 
5 concentration, with the diamond grain having been replaced to some extent by various 
mechanically resistant materials. The join is harder than it is in the cutting zone. A solid- 
lubricant element 15 adjoins the material-removal zone. 

The support element 2 has standard cooling channels 16, and in the region of the cooling 
10 channels 16 it is provided with furrows 17, which improve chip carry-off. 

The support element 2 can also be surface-treated, at least in the peripheral region. 
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Patent Claims: 



1. Cutting tool, for example a saw, especially for the cutting of stone, with a metallic 
support element and a grind facing made up of cutter segments fixed at intervals on the 
5 support element, with a preferably metallic join and an abrasive grain, for example 

diamond, wherein the grain concentration and/or the grain size and/or the grain type 
and/or the bonding hardness can differ over the extent of the grind facing, characterized 
in that the individual cutter segments (1) are heterogeneous in the direction of rotation. 



10 2. Cutting tool based on Claim 1, characterized in that the abrasive-grain quality and/or 
abrasive-grain concentration in the cutter segments (1) vary over the length of the cutter 
segment (1). 

3. Cutting tool based on Claim 1, characterized in that the abrasive-grain size varies over 
15 the length of the cutter segments (1). 



4. Cutting tool based on Claim 3, characterized in that the abrasive-grain size is largest in 
the region of the cutter segments (1) that is leading in the direction of rotation, and 
decreases over the length of the cutter segments (1). 

20 

5. Cutting tool based on Claim 2, characterized in that the abrasive-grain concentration is 
highest in the region of the cutter segments (1) that is leading in the direction of rotation, 
and decreases over the length of the cutter segments (1). 
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6. Cutting tool based on Claim 1, characterized in that the join in the region of the cutter 
segments (1) that is leading in the direction of rotation is more elastic than the join in the 
trailing region. 

5 7. Cutting tool based on at least one of the claims 1 to 6, characterized in that several, 
preferably two, different cutter-segment components, each having a homogeneous 
structure in itself, are fixed directly one behind the other on the support element (2), with 
these then comprising one cutter segment (1). 



10 8. Cutting tool based on at least one of the Claims 1 to 7, characterized in that the bonding 
property changes over the length of a cutter segment (1). 

9. Cutting tool based on at least one of the Claims 1 to 8, characterized in that a shock- 
absorbing layer (12) without any cutting grain is positioned at the cutter-segment (1) ends 

15 that are leading in the direction of rotation. 

10. Cutting tool based on at least one of the Claims 1 to 9, characterized in that a solid- 
lubricant element (15) is positioned at the cutter-segment (1) ends that are trailing in the 
direction of rotation. 

20 

11. Cutting tool based on at least one of the Claims 1 to 10, characterized in that in different 
regions the cutter segments (1) have diamond grain and also have mechanically resistant 
materials that are other than diamond, e.g. carbides. 
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